Current work health and safety practices focus predominately on fostering a safety climate to promote safety behaviours and reduce workplace accidents. Despite the importance of safety climates in accident prevention, recent research has demonstrated that individual factors can also predict work safety behaviour. This study considered the importance of organisational climate together with individual characteristics including differences in personality, impulsiveness, and perceptions of safety within the workplace on safety behaviour. 203 participants consisting of 67 males and 136 females aged 18 to 71 years, completed an online questionnaire. Results revealed that safety behaviour was directly related to safety climate, and conscientiousness. In contrast, neuroticism, and impulsiveness were not significantly related to safety behaviour. The present study findings support previous findings in the literature regarding the importance of safety climate as well as the personality trait of conscientiousness in applying safety behaviours. However, the present study findings did not support previous research in relation to the personality trait of high neuroticism resulting in decreased safety behaviour, nor did not confirm an inverse relationship between high impulsivity and low safety behaviour as theoretical models would suggest. This new finding may warrant further research into the precursors for safety behaviour.
Introduction
Paramount to workplace safety is the principle of accident or incident prevention. Therefore, any factors that can be identified before an actual incident occurs are of great value. The majority of safety incidents are behavioural, in that they are not the result of environmental or system factors, yet dominant work health and safety practices focus on group level factors. Whilst this is important in establishing a safety culture within an organisation, such practices do not consider the individual factors that may contribute to safety behaviour. This paper examines safety behaviour at an individual level, an area of growing research interest. As organisations seek to refine their safety management systems, they are considering the many variables that contribute to the safety behaviour of the individuals within the group. Such understandings are inherently useful as they can create safer work places that will foster stronger communities.
Presently, work health and safety practices focus predominately on fostering a safety climate, in which employees and management work together to create a safe work environment (Zohar et al., 2014) . The concept of safety climate first introduced by Zohar (1980) 36 years ago, remains central in creating and maintaining safe work environments, and has been shown to be a good predictor of safety behaviour and workplace accidents across industries and cultures (Beus et al., 2016; Christian et al., 2009; Clarke, 2006; Nahrgang et al., 2011) .
Safety climate can be defined as the perceptions of the priority and value ascribed to safety within the workplace as reflected in organisational policies and procedures (Seibokaite and Endriulaitiene, 2012; Zohar and Luria, 2005) .
Perceptions of safety climate are influenced by explicit factors such as a) leadership statements and management actions regarding the importance of safety (Neal and Griffin, 2004) , b) leadership responses to identified safety issues, c) the amount of safety training provided relevant to the individual's role, and d) how actively safety behaviours are promoted within the organisation (Clarke, 2010) .
Perceptions of safety climate are also influenced by implicit factors, such as the importance ascribed to safety over other competing factors like productivity, and work pace (Neal and Griffin, 2004) . However, recent research has also emphasised the influence of individual factors such as personality, attitudes, and beliefs in (Postlethwaite et al., 2009) . The study of human factors, which examines environmental, organisational and job factors, and human and individual characteristics that interrelate and influence work behaviours (Ganguly, 2011) , is important in understanding human error in the context of organisational safety. Human factors assists organisations in their attempt to enhance human performance and reduce human error that can lead to workplace accidents. Reason (1997) posits that two dominant approaches in dealing with human error have emerged: a) the person approach, and b) the system approach. The person approach focus on the unsafe acts -error and violations which are attributed to individual characteristics such as inattention, poor motivation, and recklessness (Reason, 1997) . The system approach focuses on individual workplace conditions, and on implementing defences based on the understanding that error will always exist (Reason, 1997) . The latter focus is more aligned with the concept of safety climate. Rather than regarding one approach over the other, current research appears to indicate that a dual approach will be more useful when it comes to understanding the various factors that contribute to safety behaviour, and that an integration of the two will better serve such understandings. Christian et al. (2009) developed a model of workplace safety that built upon Neal and Griffin's (2004) model which considers safety behaviour measured by safety compliance and safety participation behaviours, within the context of safety climate, safety knowledge, and safety motivation. Christian et al. (2009) included in their model a safety outcomes variable measured by accidents and injuries. This model proposes that the antecedents of safety performance and safety outcomes, comprise of both distal situation-related and distal person-related factors. Distalsituation related factors include safety climate and leadership, whereas distalperson-related factors consist of personality characteristics including conscientiousness, neuroticism, and propensity for risk taking, and job attitudes. In their model these distal factors impacted on proximal person-related factors of safety motivation and knowledge that effect safety performance and ultimately organisational safety outcomes (Christian et al., 2009 ).
Safety climate and safety behaviour
Perceptions of safety climate have been demonstrated to be positively correlated with safety behaviours, and both perceptions of safety climate and safety behaviours, are negatively correlated with workplace accidents (Beus et al., 2010; Neal and Griffin, 2006) . Griffin and Neal (2000) proposed that safety behaviour consists of two core dimensions: safety compliance and safety participation which Christian et al. (2009) use in their model of workplace safety. Safety compliance behaviours are vital in maintaining safety in the workplace, and include behaviours such as using the appropriate personal protective equipment, and following Article No~e00334 standardised operating procedures (Griffin and Neal, 2000) . Safety participation does not directly contribute to workplace safety in the manner that safety compliance does, but rather helps develop an environment that supports and fosters safety (Griffin and Neal, 2000) . Safety participation behaviours include volunteering to be on safety committees, participating in safety campaigns, and promoting safe working practices amongst co-workers (Nahrgang et al., 2011; Neal and Griffin, 2006; Oz et al., 2013) .
H1: Positive perceptions of safety climate will be related to safety behaviour.
Individual characteristics
Research evidence supports the influence of personality traits on work related safety behaviours (Chiaburu et al., 2011; Ucho and Gbande, 2012; Wallace and Chen, 2006) , and applying the five factor model of personality model in operationalising personality traits namely; Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness. Whilst all of the five-traits have been demonstrated to have an influence on varying aspects of safety engagement and accident involvement, conscientiousness and neuroticism appeared to contribute more consistently to safe working practices. High consciousness has been shown to predict safety related behaviours (Christian et al., 2009; Clarke and Robertson, 2005; Hogan and Foster, 2013; Wallace and Chen, 2006) , and is explained by the characteristics of individuals high on this personality dimension who are typically categorised as being organised, methodical, plan orientated and more likely to comply with procedural processes (Chiaburu et al., 2011) . Whereas those low on this trait tend to be more careless, easily distractible, less reliable, and less likely to comply with procedures (Neal and Griffin, 2004) .
Of the other Big Five personality traits, individuals high on neuroticism dimension have previously been associated with workplace accidents, injuries (Clarke and Robertson, 2008) , errors and rule violations (Seibokaite and Endriulaitiene, 2012) with the former two reflecting the 'compliance' dimension of Griffin and Neal's (2000) theory of safety behaviour. Accident and injury numbers are used as indicative measures of poor safety outcomes. The occurrence of accidents has been found to be related to safety behaviour (Beus et al., 2010) , which is also influenced by other factors such as safety climate and individual attributes (Christian et al., 2009; Clarke, 2010; Fogarty and Shaw, 2010) . However, accidents can occur even when an employee has complied with safety practices, and therefore accidents themselves are not an accurate measure of safety behaviour. From these findings the research implies that individuals measuring higher in the trait of conscientiousness show safer work behaviours, and that individuals measuring high in the trait of Article No~e00334 neuroticism display less safe work behaviours. Whilst there is strong support in the research literature for a relationship between safety climate and safety behaviour measured by employee compliance and participation, there appears to be a void in regards to the influence of individual characteristics on safety behaviour when safety behaviour is actually measured rather than operationalised as reports of accidents and injuries. Based on present research evidence it is expected that conscientiousness will be positively related to safety behaviour and neuroticism will show an inverse relationship with safety behaviour. It is hypothesised that:
H2a: Conscientiousness is directly related with safety behaviour.
H2b: Neuroticism is inversely related to safety behaviour.
Impulsiveness has long been associated with risk taking behaviours and adverse outcomes (Cyders et al., 2009; Dahlen et al., 2005; Eysenck 1993; Stanford et al., 1996) . Given that risk taking typically involves an individual not complying with established rules (whether formal or informal), it was anticipated that there would be literature supporting a relationship between impulsiveness and unsafe behaviour in the workplace.
Whilst a literature search did not yield studies directly linking impulsiveness to workplace safety, the relationship between impulsiveness and risk-taking has been empirically established (Auerbach and Gardiner, 2012) , and risk-taking was negatively related to safety behaviour (Bosak et al., 2013; Qing-gui et al., 2012; Stolzer et al., 2008) . Risk taking behaviour has also been associated with work accidents and injuries, safety incidients, and unsafe work behaviours (Hogan and Foster, 2013; Lind, 2008; Paul and Maiti, 2007; Westaby and Lowe, 2005) .
Impulsiveness has been associated with a number of risk taking behaviours, including criminal activity, drug use, drink driving, not wearing seatbelts (Stanford et al., 1996) , impaired and risky driving behaviour, and reduced perception of traffic signs (Dahlen et al., 2005) . Organisations develop systems and procedures specifically to manage and reduce risks within the workplace (Stolzer et al., 2008) and it is proposed that impulsive individuals are likely to be greater risk takers and prone to breaking rules. It is hypothesised that:
H3: Individuals high in impulsive behaviour will show reduced safety behaviour.
Do individual characteristics add to the prediction of safety behaviour beyond safety climate?
Researchers seek to understand individual differences that add to safety behaviour beyond safety climate. Any gains, even those that are minor, are valued especially in industries where there is a higher level of risk. Christian et al. (2009) individual characteristics as distal person-related factors that influence work safety behaviour. Based on this understanding, this study seeks to examine the individual factors that influence and add to safety behaviour within the workplace. This study will specifically seek to ascertain the contribution of conscientiousness, neuroticism, and impulsiveness, in predicting safety behaviour in addition to safety climate.
Safety climate, conscientiousness, and neuroticism, have all been found to be predictors of safety behaviour in the literature findings (Chen and Chen, 2014; Christian et al., 2009; Clarke, 2006; Clarke and Robertson, 2005; Fogarty and Shaw, 2010; Nahrgang et al., 2011; Neal and Griffin, 2004; Wallace and Chen, 2006; Zohar, 2010) . Furthermore, impulsiveness has been empirically linked to risk taking behaviours (Dahlen et al., 2005; Stanford et al., 1996) , and risk taking has been associated with unsafe work behaviours (Bosak et al., 2013; Qing-gui et al., 2012; Stolzer et al., 2008) .
Previous research has assessed safety climate using measures of accidents to examine safety behaviour. This study will examine a) safety behaviour with selfreports of safety behaviour, not accidents, and b) whether individual differences add to safety climate in predicting safety behaviours in the workplace. The fourth study hypothesis is:
H4: Accounting for the relationship between safety climate and safety behaviour, individual characteristics of personality and impulsiveness will add to the prediction of safety behaviour.
Method

Participants
The 203 participants were made up of 67 males and 136 females, with ages ranging from 18 years to 71 years (Mage = 37.8 years). The education categories showed that 46.8% of participants had attained a university degree or higher, 26.6% held a trade certificate or diploma qualification, and 26.6% did not obtain qualifications beyond secondary education. The majority of participants were employed in various sectors including business (22.2%), education (21.2%), services (17.2%), health (15.8%), industry (7.4%), defence (2.5%), farming (1.5%), and others (12.3%). The amount of hours worked ranged from 1-10 (10.3%) to more than 50 hours (5.9%), with most participants indicating they worked full-time between 35-40 hours per week (36.0%).
Materials
Personality traits
The Australian Personality Inventory (API), developed by Murray et al. (2009) is a five-factor model of personality containing 50 items in which participants' rate how accurately each statement applies to themselves on a five point Likert scale. Participants are presented with statements such as "I am always prepared" and "I panic easily", and asked to rate how accurately each statement applies, with 1 indicating the statement was 'very inaccurate' and 5 indicating the statement is 'very accurate' (Murray et al., 2009) . Two of the five sub-scales namely neuroticism and conscientiousness were applied in this research, as the Big Five personality dimensions of neuroticism and conscientiousness have been demonstrated to be correlated with workplace accidents and safety outcomes (Christian et al., 2009; Clarke and Robertson, 2008; Hogan and Foster, 2013; Postlethwaite et al., 2009 ).
Impulsivity ratings
Impulsiveness was measured with the Barratt Impulsiveness Scale (BIS-11), developed by Patton et al. (1995) . The BIS-11 consists of 30 self-report items using a 4 point rating scale, with 1 indicating 'Rarely/Never', 2 'Occasionally', 3 'Often', and 4 'Almost Always/Always' (Patton et al., 1995) . The BIS-11 contains three sub scales: attentional impulsiveness (e.g. I don't "pay attention"), motor impulsiveness (e.g. I buy things on impulse), and non-planning impulsiveness (e.g. I plan tasks carefully) that together yield an overall total impulsiveness score ranging from 30 to 120, with higher scores indicating higher levels of impulsiveness (Miller et al., 2004) . Stanford et al. (2009) recommend that a BIS-11 total score ranging from 52 to 71 should be considered within normal levels for impulsiveness.
Safety climate, compliance, and participation ratings
Perceptions of safety climate (e.g. "Management considers safety to be important"), safety compliance (e.g. "I use all the necessary safety equipment to do my job"), and safety participation (e.g. "I put in extra effort to improve the safety of the workplace"), was measured with 9 of the 12 items (3 subscales) from Neal and Griffin (2006) . As per Neal and Griffin's (2006) study overall safety behaviour is measured by combining the subscale scores of safety compliance and safety participation, whereas safety climate is measured with the sole subscale.
Items are ranked on a five point Likert scale with 1 indicating 'Strongly disagree', and, 5 'Strongly agree' (Neal and Griffin, 2006 2006). Scores for safety compliance and safety participation were combined to yield an overall score for safety behaviour.
Procedure
The survey study used the Survey Monkey platform and promoted the study through personal email contacts, with the snowballing method through the social networking website Facebook, via the university's online fora, and through 'SONA' system. SONA is a web-based system accessible by first year on-campus and distance education students to participate in research as part of their course requirements. Ethics approval was received prior to the survey being made live online from Charles Sturt University School of Psychology Ethics Committee. This sample methodology was employed in an attempt to capture a broad range of individuals across the population from a variety of industry sectors, as opposed to previous research where samples generally consist of individuals employed within the same organisation or industry sector. The aim in surveying a more general sample was to try and disentangle any confounding variables that may possibly occur in homogenised samples.
The first page of the survey contained an information sheet which informed participants of the purpose of the study, and explained issues related to consent.
Consent was obtained by selecting the 'next button' placed after the information statement "By clicking next, you are giving your consent to participate in this study".
Results
Data was analysed using the Statistical Package for Social Scientist (SPSS) V 22 software, and was checked for parametric assumptions that were acceptable. The bivariate correlations, means, and standard deviations, between the variables are reported in Table 1 . Results showed a significant moderate positive correlation between safety behaviour and safety climate, indicating that individuals who perceived a high safety climate reported higher safety behaviours.
In regards to personality traits a significant, but small positive correlation between conscientiousness and safety behaviour was identified. This indicates that individuals measuring higher in conscientiousness are more likely to engage in safety behaviours. Contrary to the study hypothesis, the correlation between neuroticism and safety behaviour was not statistically significant. Likewise, the relationship between safety behaviour and impulsiveness was not significant. The total BIS-11 mean sample score 60.82 which is within normal levels of impulsiveness, suggesting a floor effect on this measure.
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A hierarchical regression model (depicted in Table 2 ) was applied to assess the predictive power of each variable of interest on worksafety behaviour.
A three stage hierarchical multiple regression was conducted with safety behaviour as the dependent variable. Safety climate was entered at stage one of the regression and the personality trait variables (conscientiousness and neuroticism) were entered at stage two, and impulsiveness at stage three. The hierarchical multiple regression revealed that at stage one, safety climate contributed significantly to the regression model, F (1, 201) = 33.78, p < .001) and accounted for 14.4% of the variation in Safety Behaviour. Introducing the personality variables of conscientiousness and neuroticism to the model resulted in a significant model F (3, 199) = 13.70, p < .05. However, in addition to safety climate only conscientiousness was a predictor for safety behaviour.
The inclusion of impulsiveness to the regression model did not predict safety behaviour F (4,198) = 10.28, P < .001.
In summary, the findings suggest that safety climate and the individual characteristic of conscientiousness contributed to the prediction of safety behaviour, whilst neuroticism and impulsiveness did not contribute to the model.
Discussion
The first hypothesis stated that positive perceptions of safety climate will be directly related to safety behaviour, was consistent with previous findings in the literature (Beus et al., 2010; Christian et al., 2009; Clarke, 2006; Nahrgang et al., 2011; Neal and Griffin, 2004; Neal and Griffin, 2006) . This finding emphasises the importance of fostering a safety climate within the workplace, which can significantly impact on employee safety behaviour. By creating and promoting a safety climate within an organisation, employers are sending implicit and explicit messages to employees regarding their expectations in regards to safety behaviour (Neal and Griffin, 2004) .
Fostering safety climate is, and still remains the predominate approach in work health and safety practice, largely due to its strong empirical support. Whilst safety climate is of great value in accounting for safety behaviour in the workplace, it is not a sole predictor of safety behaviour. Neal and Griffin (2004) emphasised that safety climate is one of the many antecedents in predicting safety behaviour, along with over variables such as individual characteristics.
Individual characteristics
The finding that conscientiousness is directly related with safety behaviour supports the findings from previous studies regarding the relationship between this personality trait and safety related behaviours (Clarke and Robertson, 2005; Hogan and Foster, 2013; Seibokaite and Endriulaitiene, 2012; Wallace and Chen, 2006) . That is, individuals high in conscientiousness are more likely to comply with safety rules and practices (Clarke and Robertson, 2008) . However, the strength of the relationship was weak, and this finding reflects the meta-analytic finds of Christian et al. (2009) , who also identified that conscientiousness was weakly related to safety behaviour.
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Contrary to previous empirical findings, neuroticism was not significantly related to safety behaviour. This finding is inconsistent with the findings of Christian et al. (2009); Clarke and Roberston (2008); and Seibokaite and Endriulaitiene (2012) .
The inconsistent finding could be attributed to the way the authors operationalised safety behaviour -as reports of accidents, injuries, and incidents, rather than examining one's perception of safety climate, and actual safety behaviour (e.g.
compliance with safety procedures). Actual accident statistics do not measure safety behaviour, but rather whether an accident occurred without considering the safety aspects. Accidents can occur even when an employee has complied with safety practices and procedures. Furthermore, some workplaces are inherently more at risk of workplace accidents and injuries due to environmental conditions in which they operate. Given these differences in operationalising safety behaviour may have accounted for the conflicting findings.
An alternate view is that neuroticism is only related to reports of accidents and injuries, and not the actual occurrence of accidents and injuries themselves. For example, a person higher in neuroticism may be more likely to report an accident, injury, or adverse safety event in which they were involved, than an individual measuring higher in conscientiousness. Conscientious individuals tend to be achievement orientated (Richardson and Abraham, 2009 ) and therefore may be reluctant to report safety incidents in which they were involved due to possible negative repercussions. Whereas individuals measuring higher in the trait of neuroticism tend to be predisposed to worry and anxiety (Servaas et al., 2014) and may therefore be more likely to report due to potential negative outcomes of not reporting (e.g. if they require medical attention, or time off to recover from injury). One can conclude from these findings that unsafe behaviour might result in accidents for both conscientious and anxious individuals, however the neurotic individual is more likely to report adverse events.
Based on theoretical understandings, and empirical support for the relationship between impulsiveness and risk-taking behaviours, it was hypothesised that individuals high in impulsive behaviour would exhibit reduced safety behaviour.
However, considering that the total BIS-11 mean sample score showed a floor effect, that is fewer than 60 participants endorsed impulsiveness in the normal range suggests that this sample population was overall low on impulsiveness. This suggests that the inconsistent finding may be due to the absence of elevated impulsiveness in the sample.
The contribution of individual characteristics
This study sought to understand the individual factors and environmental factors that influence safety behaviour in the workplace. Although the environmental factor of safety climate was shown to be the strongest predictor of safety Article No~e00334 behaviour, it is still meaningful to consider the influence of the personality trait of conscientiousness on work safety behaviour. However, beyond this factor, neuroticism and impulsivity did not contribute to safety compliance and participation. Considering that safety climate and personality traits only predicted 17.1% of the variance in safety behaviour, suggests that there are other contributing factors that warrant further examination including the safety management systems that organisations have in place, and possibly other individual characteristics related to compliance and participation.
Limitations and future directions
Generalisability of study findings may be limited as the majority of participants in this study were highly educated and predominately employed in business, education, and service sectors. Future research should include target samples from a broader demographic. Another limitation associated with this study is the use of self report scales. Future studies could include different measures of safety behaviour, such as supervisor ratings of safety behaviour, to overcome potential bias.
In order to further clarify the impact of impulsiveness on safety climate, future studies should consider this variable in replicating studies. In this study, impulsiveness was not sufficiently elevated to predict safety climate. Impulsiveness was considered an important variable especially since previous studies demonstrated that impulsiveness was associated with risk taking behaviour, which has been empirically linked to workplace accidents.
Conclusion
This study supports the importance of safety climate within an organisation, and to encourage safety behaviours amongst employees. Conscientiousness was shown to have a predictive influence on safety behaviour, although this correlation was found to be weak. Contrary to this study expectations, impulsiveness and neuroticism did not predict safety behaviour. Overall, the study suggests that there remains a void in our understanding of the impact of personality measures and potentially other factors that may predict safety behaviour. A greater understanding of factors predicting safety behaviour would assist organisations in creating and maintaining safer workplaces.
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